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The tables in Appendix B list the command and result bytes for the 
floppy disk controller (FDC) operations, as follows: 

B.l Read data 

B.2 Read deleted data 

B.3 Write data 

B.4 Write deleted data 

B.5 Read a track 

B.6 Read ID 

B.7 Format a track 

B.8 Scan equal 

B.9 Scan low or equal 

B.IO Scan high or equal 

B.l I Recalibrate 

B. 12 Sense interrupt status 

B.13 Specify 

B. 14 Sense drive status 

B.15 Seek 

B.16 Invalid 

The command bytes for each operation must be written to the floppy 
disk controller in the exact order indicated in the table. The result 
bytes for each operation must be read in the exact order indicated in 
the table. Failure to write all command bytes or read all result bytes 
will leave the floppy disk controller inoperative. 

The figures following the tables illustrate the necessary sequences in 
the command, execution, and result phases of each of the instructions. 

Figure B.l Command phase 

Figure B.2 Execution phase (read and write instructions) 
Figure B.3 Result phase (read and write instructions) 
Figure B.4 Seek, recalibrate, sense interrupt status, and invalid 
instructions 



Appendix B: Floppy Disk Controller 



B-1 



Ihive iOP Baard 



Table B,l. Head Data Instruction Set 



Phase 






Data »us 






R/W 






Remarks 






D7 


06 1)5 D'\ m 1)2 Dl 


DO 


Command 


w 


MT 


MF SK 0 0 1 I 


0 


Command Codes 




w 


X 


X X X X HD UvSl 


uso 






w 




Q 




S*>i*tnr I O i nforrtiii f win 




w 




H 




prior to Command 




w 




R 




execution. 




w 




N 








W 




. ROT 








W 




GPL 








w 




DTL 






Kxecution 










Data transfer between the 












FDD and miain*sy&tem. 




Iv 








status iniormation alter 




R 




ST I 




Command execution. 




R 




ST2 








R 




c 




Sector ID information after 




R 




H 




Command execution. 




R 




R 








K 




N- 







• rppnnte>d withpermission of and lioeased by NEC Elprtrnnics Inc. c Ii>85 NEC Electn>mrs Inr. i 

Table B.2. Read Deleted Data Instruction Set 



Phase 








Data Bus 






D7 


D6 D5 




Remarks 






D4 D3 D2 Dl 


DO 


Command 


w 


MT 


MF SK 


Olio 


0 


Command Codes 




w 


X 


X X 


X X HD USl 


USO 






w 






-c 




Sector ID information 




w 






-H 




prior to Command 




w 






-R • 




execution. 




w 






-N- ^ 








w 






-EOT 








w 






-OPL 








w 






-DTL^ 






Execution 












Data transfer between the 














FDD aiiit tiitlii-system^ 


Result 


R 






-STO 




Status Information after 




R 






-STl 




Command execution. 




R 






-ST2 








R 






-c 




Sector ID information after 




R 






-H^ 




Command execution. 




R 






-R 








R 






-N 







r»pnnr.e« with permission of i na lii:ense<i by NEC Ekftronics Inc. lUHfS Elertronir v Inc. t 



B~2 



Appendix B: Floppy Disk Controller 



Dove lOP Board 



Table B.3. Write Data Instruction Set 













I)at:i Bus 








Phase 


R/W 


D7 


m 








Dl 


DO 


Remarks 


D5 D4 D3 1)2 


Comintiiid 


W 


MT 




0 


0 0 


I 


0 


I 


Comniand Codfts 




w 


X 


X 


V 

A. 


V V 


nU 


USl 


uso 






w 








-c — 








Sector ID information 




w 








■ u 








prior to Command 




w 








R 








ifxecution. 




w 








N- 












w 








EOT- 












w 








— GPL- 












w 








DTL- 
















































PDD nnrl nnitin-«<VQf.(*in 


Result 


R 








— STO- 








Status Infortnatioti after 




R 








— STl- 








Command execution. 




R 








— ST2- 












R 








— C — 








Sector ID information after 




R 








— H — 








Command execution. 




R 








— R 












R 








— N 
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Table B.4. Write Deleted Data Instruction Set 













Data Bui» 








Phase 


RAV 
















Remarks 


D7 


D6 


D5 D4 D3 D2 


Dl 


DO 




Command 


W 


MT 


MP 


0 


0 I 


0 


a 


1 


Command Codes 




w 


X 


X 


X 


X X 


HD 


USl uso 






w 








— c — 








Sector ID information 




w 








— H 








prior to Command 




w 








-R 








execution. 




w 








— N 












w 








— EOT- 












w 








—GPL- 












w 








—DTL- 










Execution 


















Data transfer between the 




















FDD and main-system. 


Result 


R 








— STO- 








Status Information after 




R 








— STl* 








Command execution. 




R 








— ST2- 












R 








— c — 








Sector ID information after 




R 








— H — 








Command execution. 




R 








— R— 












R 








N 
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Table B.S. Read a Track InHtraetion Set 













n-if'i Rim 








R/W 












Remarks 




D7 


D6 


135 


1)4 [)'{ 1)2 


131 


DO 


Cortiuuind 


W 


0 


MF 


SK 


0 0 0 


I 


0 


Command Codes 




w 


X 


X 


X 


X X HO 


USl 


USD 






w 








-c 






Sector ID information 




w 








-11 






prior to Coiniuand 




w 








-R^ 






execution. 




w 








N 










w 








— gO'p 










w 








-GPL — 










w 








-DTL 








Execution 
















Data transfer between the 


















FDD and main-system. 


















FDChas read all of the 


















cylinder's contents from 


















index hole to EOT. 


Result 


R 








-STO 






Status Information after 




R 








-STl 






Command execution. 




R 








"-ST2 










R 








-c 






S^tmf ID inlbrmation alter 




R 








-n 






Command execution. 




R 








-a 










R 








-N 
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Table B,6, Read ID Instruction Set 



Phase 






Data Bus 






R/W 


D7 D6 








Remarks 






D5 D4 D3 D2 


Dl DO 


Command 


W 


0 MF 


0 0 0 


0 


I 0 


Commands 




w 


X X 


XXX 


HD 


USl use 




Execution 












The first correct ID 














information on the 














cylinder is stored in the 














Data Register. 


Result 


R 




STO- 






Status Information after 




R 




STl- 






Command execution. 




R 




ST2- 










R 




c — 






Sector ID information after 




R 




^^H — 






Command execution. 




R 




R 










R 




N — 
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Table B.7. KormataTrack Instruction Set 











Data Bus 




Phase 


R/W 






Refitarks 


D7 


06 


D5 D4 D3 D2 Dl DO 


I ,11 HI 1*1 ji nH 

Wliilllullvl 


W 


0 


MF 


SK 0 0 0 10 






w 




X 


X X % m vm um 






w 






N 


Bytes/Sector 




w 






m 


Sectors/Track 




w 






GPL^ 


Gap 3 




w 






D 


Filler Byte 


Execution 










roc formats an entire 












cylinder. 


Result 


K 






STO 


Status Information after 




R 






STl 


Command execution. 




R 






ST2 






R 






c 


In this case, the ID 




R 






H 


information has no 




R 






R 


meaning. 




R 






N 





(reprinted «nth permission ol'.iml licensed by NEC Elertronics Inc. r LliHr* NEC Eleotronu's InrJ 

Table B.S. Scan Equal Instruction Set 











Data Bus 








Phase 


RAV 


D7 










DO 


Remarks 




D6 


D5 D4 D3 D2 


Dl 


Command 


W 


MT 


MF 


SK 1 0 


0 


0 


0 


Command Codes 




w 


X 


X 


XXX 


HD 


USl 


use 






w 






c — 








Sector ID information 




w 






H 








prior to Command 




w 






R 








execution. 




w 






N 












w 






EOT- 












w 






GPL- 












w 






DTL- 










Execution 
















Data compared between 


















the FDD and main system. 


Result 


R 






STO- 








Status Infbrmation after 




R 






STl- 








Command execution. 




R 






ST2- 












R 






c — 








Sector ID information after 




R 















Command execution. 




R 






R 












n 






— 
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Table B.9. Scan Low or Equal Instruction Set 











Data Bus 






Phase 


R/W 










Dl DO 


Remarks 


D7 


D6 


D5 D4 D3 D2 


Coiiunaiul 


W 


MX 


MF 


SK 1 1 


0 


0 I 


Command Codes 




w 


X 


X 


XXX 


tf ir* 

HD 


USl uso 






w 






c — 






Sector ID information 




w 






H 






prior to Command 




w 






R 






execution. 




w 






N 










w 






EOT- 










w 






GPL- 










w 






STP- 








Execution 














Data compared between 
















the FDD and main system. 


Result 


R 






STO- 






Status Information after 




R 






STl- 






Command execution. 




R 






ST2- 










R 






c — 






Sector ID information after 




R 






H — 






Command execution. 




R 






R 










R 






N — 
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Table B.IO. Scan tligh or Equal instruction Set 











Data Bus 




Phase 


RAV 


D7 


D6 


D5 D4 D3 D2 Dl DO 


Remarks 




Command 


W 


MT 


MF 


SK I 1 1 0 1 


Command Codes 




w 


X 


X 


X X X HD USl USO 






w 






c 


Sector ID information 




w 






H 


prior to Command 




w 









C ACLUIilllll. 




w 






Jsj 






w 












w 












w 






OTP 




Execution 










Data compared between 












the FDD and main system. 


Result 


R 






STO — 


Status [nformation after 




R 






STl 


Command execution. 




R 






ST2 






R 






C 


Sector ID information after 




R 






H 


Command execution. 




R 






R 






R 






N 





irepnnted with permission ot' and U»:en.s«<i by NEC Elertronics Inc. r l98fS NEC Electronics Inc.) 

Table B.11. Recalibrate Instruction Set 



Phase 


RAV 


Data Bus 
D7 D6 D5 D4 D3 D2 Dl DO 


Remarks 


Command 


W 

w 


0 0 0 0 0 1 I 1 
X X X X X HC USl USO 


Command Codes 


Execution 






Head retracted to Track 0. 
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Table B.12, Sense Interrupt Status Instruction Set 


Phase 


R/W 


Data Bus 
D7 D6 D5 D4 D3 D2 D l DO 


Remarks 


Command 


w 


0 0 00 0 000 


Command Codes 


Result 


R 
R 




Status information at the 
end of seek operation about 
theFDC. 


STO— 

PCN 
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Table B.13. Specify Instruction Set 



Phase 




Data Bus 
D7 m D5 D4 D3 D2 Dl DO 


Remarks 


Command 


W 
W 

w 


0 0 0 0 0 0 0 0 
SRT HUT 
HLT -^ND 


Command Codes 
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Table 14. Sense Drive Status tnstruction Set 


Phase 


RAV 


Data Bus 
D7 m m D4 D3 02 Dl UQ 


Remarks 


Command 


W 

w 


0 0 0 0 0 I I I 
X X X X X HD USl USO 


Command Codes 


Result 


R 




Status information about 
FDD. 


^ST3 
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Table B.15. Seek Instruction Set 



Phase 


R/W 


D7 


D6 


Data Bus 
D5 D4 D3 D2 


Dl 


DO 


Remarks 


Command 


W 


0 


0 


0 0 11 


1 


1 


Command Codes 




w 


X 


X 


X X X HD 


USl 


USO 






w 






— mn 








Execution 






Head is positioned over 

proper cylinder on 
diskette. 
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Table B.16* Iniralid Instruction Set 







Data Bus 






RAV 


Remarks 




D7 D6 D5 D4 D3 1)2 Dl DO 




Command 


W 


Itivalid Codes 


Command Codes 


Result 


R 


STO 


ST0.80(16> 
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Dove lOP Board 



Note: Shaded portion indicates 
don't care state 



DC Power On 
Reset 



1, 



Command Phaaie - 



RD' 



WR* 



IT 



innr 



-f- 



DIG' 



■ w///////MmM^^i^m^ 



47- 



-A- 



Execution Phase 
Starts iiutomalically 
atlor last byte of 
instruction has been 
written into 765 



RQM- V//////MW//////mm^ 



www 

® (2) ® 0 (D ® 



0 



Key: 

® Processor reads main status reg. ( MSG) Does RQM = I and DIO = 0; if yes, then 

write first byte oflnstruction into 765. 

® First byte of instruction written into 766 by processor. 

(2) Processor reads MSR, does RQM = 1 and DIO = 0; if no, then do it again. 

0 No Do again, RQM still = 0. 

% Does RQM « I and DiO « 0; if yes, theti virrke second byte of instruction into 765. 

® Second byte oflnstruction written into 765 by processor. 

0 Repeat steps 3 through 6 until all bytes in instruction have been written into 765. 
(§) Last byte of instruction written into 765 by processor. 
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Figure B.l. Command phase 
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Dove lOP Board 



Command Phase 



Execution Phase 



INT - 

URQ 
U/VCK' 

TC 
WR 



RD 



Result Phase 



ii— iW 



l_rLFl_F" 



V 



7~ 



1_ 



starts ivitomnt'.c.iuy 
ber.'tnhe of either A or B 



unKLnnFinrinr 



RQM 



DIO 




B 

Abnormal termination 

• No Address marked 

• CRC Error 

• i»PU)T *in track 

• Improper i-ommdnd 

• Read im? gops low 
■Jnd *'im«^ index hoi-* 
i'4 d«r.erTi»d riiinng 
<>x«( -iti<m phase 

• Other 



■7^ 



LRJUUITLT 



DMA Mode Non-DMA Mode 

t t t t t t t t t t 

® © <a) ® (D(D0(s)(D@ 



Key: 

©Last byte of instruction written into 765. 

(3) Processor sends or receives 1st data byte to or from diskette ( 1st byte). 

Q) Processor sends or receives 2nd data byte to or from diskette. 

® Processor sends or receives nth data byte to or from diskette. 

©Processor must read MSR to see who interrupted. 

© Processor sends or receives 1st data byte to or from diskette. 

©Processor must read MSR to see who interrupted. 

® Processor sends or receives 2nd data byte to or from diskette. 

® Processor must read MSR to see who interrupted. 

® <S> Processor sends or receives nth data byte to or from diskette. 



r-^pnared v,ith permissior. of .^nd 
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Figure B.2. Execution phase (read and write instructions) 
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.Result Phase. 



J L 



n 



4- 



-/- 



■7^ 



il 



UT 



LT LTU — LTir 



ULT 
t t 



t t 



-7^ 



Key: 

©Processor Reads MSR, Does RQM = I and DIO - 

® processor read 1st byte from result phase. 

(DSameasStep 0 

0 Same as step % (second byte) 

0 Same as step 0 (last byte) 

* Either RO' ( if it is a read instruction) 

or WR* ( if it is a write instruction) but never both. 



iru 



Command Phase 
iifMpxt Instruction 



Mm 



uu 
f 



1; if yes, then 
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Figure B.3. Result phase (read or write instructions) 
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Hftf>k or {UraltbrniA Cominaad 



Command Phase 



■|^. ^ ; Si»n^>e Intftrnipt StatUH (.N>mman4, 




INT 
CS* 



"fl — ir~u — 
— " — rnr 



DIO % 
RQM 



t t t 



(3> <i> 



t t t 

0 ® ® 



Seek, recalibrate, and Sense Interrupt Status 



Key: 

<i) OP code for instruction written into 765. 

© HD/Drive No written into 765. 

<a) INC written into 765, 

0 OP code for instruction written into 765. 

® Status Register STO read by processor. 

(D RCN read by processor. 

0 Invalid instruction issued to 765. 

0 Status register STO read by processor. 
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Command Phase- 



luit Pha3« 



GS* 



U" 



RD' ■ 



WR' 



DIO 



¥ 



IT 



lif 



t t 

0 0 



Invalid 



Figure B.4. Seek, Recalibrate, Sense Interrupt Status, and Invalid Instructions 
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